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RCA Industrial Germanium PowerTransistors 


The RCA transistors described in this bulletin are alloy-junction power 
transistors of the germanium p-n-p type utilizing the JEDEC TO-36 single-ended 
stud-mounted package. These transistors are intended for a wide variety of 

applications in industrial and military equipment re - 
quiring transistors having high voltage, current, and 

W | dissipation ratings. They are particularly useful in 

power-switching, voltage-regulator, dc-to-dc converter, 
power-supply, and relay-actuating circuits, and in low- 
frequency oscillator and audio-amplifier service. 


p These transistors are designed to pass rigorous envi¬ 

ronmental tests specified in MIL-S-19500B such as: tem- 
Actual Size perature cycling, thermal shock, moisture resistance, 

2N17U 2NUU3 impact shock, vibration fatigue, vibration noise, and 

2 n reduced barometric pressure (15 mm of mercury). 

2N2/8 2N11UU ■ 

2mU2 2N1U12 The JEDEC TO-36 stud-mounted package employed for these 

transistors provides positive heat-sink contact and has 
a cold-weld seal to insure reliable performance under severe environmental 
conditions. 


2N1 73 
2N1 7il 
2N277 
2N278 

2mm 

2mm 


2 mu 3 
2N1099 
2Nil 00 
2N1358 
2N1U12 


These power transistors may be subdivided into groups by their ratings and 
characteristics as follows: 


Typical 

Power-Supply 

Voltage 


28 or 12 volts — 

For applications 
involving high 
transient voltages 

12 volts — 

For applications 
involving low 
transient voltages 


2N174, 
2N1099, 2N1100, 
2N1358, 2N1412 

2N173, 2N277, 
2N278, 2N441, 
2N442, 2N443 


Maximum 
Collector- 
to-Base 
Volts (V CB ) 


. 2N277, 2N441 

2N278, 2N442 

. 2N173, 2N443 

2N174, 2N1099, 2N1358 
. 2N'H00 ( 2N1412 


Maximum 
Transistor 
Dissipation 
(Watts) 


. 2N173, 2N174, 2N277 
2N278, 2N441, 2N442 
2N443, 2N1099, 2N1100 
2N1358, 2N1412 


DC 

Current- 
Transfer 
Ratio (hp E ) 


20-40.. 2N441, 2N442, 2N443 

25-50. 2N1099, 2N1100, 2N1358, 2N1412 

35-70.. 2N173, 2N277, 

2N278, 2N1099 
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2NI73, 2N17M-, 2N277, 2N278, 2N44I, 2N442, 
2N443, 2NI099, 2NII00, 2NI358, 2NI4I2 


INDUSTRIAL SERVICE 


Such as in dc-to-dc converter, 

inverter, chopper, 

voltage and 

current - 

regulator, dc and audio 

amplifier, re 

lay and 

solenoid-actuating 

circuits 

Maximum Ratings^ Absolute - 

Maximum 

Values 







2N277 

2N278 

2N 173 

2 N 174 

2NI099 

2NM1I2 

2NI100 


2N44I 

2N442 

2N443 

2N1358 




COLLECTOR-TO-BASE VOLTAGE: 







With emitter-to-base 
reverse Bias of -1.5 volt 

s. -40 

-50 

-60 

-80 

-80 

-100 

-100 volts 

EMITTER-TO-BASE VOLTAGE. . 

. -20 

-30 

-40 

-60 

-40 

-60 

-80volts 

COLLECTOR CURRENT. . . . . 

. -15 

-15 

-15 

-15 

-15 

-15 

-15 amp 

EMITTER CURRENT. 

15 

15 

15 

15 

15 

15 

15 amp 

BASE CURRENT . .. 

TRANSISTOR DISSIPATION: 

-4 

-4 

-4 

-4 

-4 

-4 

-4 amp 


At case temperature^ 
of 25° C and for oper¬ 
ation with heat sink 
(See Rating Chart 

Fig*1) ........ 

CASE TEMPERATURE:• 

Operating. 

Storage.* . 


w a 11 § 


-65 to +100 
-65 to +100 


Typical Operation in Power-Switching Service: 

At a Case Temperature ^ of 25° C 
k Common-Emitter Circuit, Base Input 


DC Supply Voltage. 

DC Base Bias Voltage . . . 
n On n DC Collector Current. 
n Turn-0n n Base Current . . 

n Turn-0ff n Base Current. . 
Switching Time: 

Rise Time. 

Fall Time. 


volts 

volts 

amp 

amp 

amp 


A Measured at any point on seating surface. 

OPERATING CONSIDERATIONS 


The metal shells of these transistors 
operate at the collector voltage. Considera¬ 
tion, therefore, should be given to the possi¬ 
bility of shock hazard if the metal shells of 
these transistors are to operate at a voltage 
appreciably above or below ground potential. 
In such cases, suitable precautionary meas¬ 
ures should be taken. 


These transistors are provided with a sin¬ 
gle stud for mounting to a heat sink and for 
electrical connection to the collector. Refer 
to page 8 for mounting diagram. Electrical 
connection to the base and to the emitter is 
made to their respective lugs. 

Maximum recommended torque on the mount¬ 
ing stud is twelve inch-pounds. 


Information furnished by RCA is believed to be accurate and 
reliable. However, no responsibility is assumed by RCA for its 
use; nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by 
implication or otherwise under any patent or patent rights of RCA, 
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2NI73, 2N17M-, 2N277, 2N278, 2N44I, 2N442, 
2N443, 2NI099, 2NII00, 2NI358, 2NI4I2 


ELECTRICAL CHARACTERISTICS, Case Temperature A = 25° C unless otherwise specified. 


Characteristic 

Symbol 

’ TEST CONDITIONS 

LIMITS 

v< 

t 

DC 

d 1 tage 
/olts) 

DC 

Current 

(amperes) 

Type 

2NI73 

Type 

2NI74 

Type 

2N277 

Type 

2N278 

V CB 

V CE 

Veb 

■c 

'e 

Min. 

Typi¬ 

cal 

Max. 

Min. 

Typi¬ 

cal 

Max. 

Min. 

Typi¬ 

cal 

Max. 

Min. 

Typi¬ 

cal 

Max. 

Collector-Cutoff Current 

'CBO 

-2 




0 


-100 



-100 



-100 



-100 


-30 




0 













-40 




0 








-2 

-4 




-50 




0 











-2 

-4 

-60 




0 


-2 

-4 










-80 




0 





-2 

-4 







-100 




0 













★ 




0 



-15 



-15 



-15 



-15 

Emitter-Cutoff Current 

1 EBO 



-20 

0 









-1 

-4 






-30 

0 












-1 

-4 



-40 

0 



-1 

-4 












-60 

0 






-1 

-4 









-80 

0 














DC Current Transfer 

Ratiof 

h FE 


-2 


-5 


35 


70 

25 


50 

35 


70 

35 


70 


-2 


-12 



25 



20 



25 



25 


Base-to-Emitter Voltage^ 

VBE 


-2 


-5 



-0.65 



-0.65 

-0.9 


-0.65 



-0.65 


Emitter-to-Base Voltage 

V EB 

-40 




0 









-1 




-50 




0 












-1 

-60 




0 













-80 




0 


-0.15 

-1 



-1 











0 













Collector-to-Emitter 
Saturation Voltage:' 
With base current 
= -2 amperes 

v CE(sat) 




-12 

( 



-0.3 

-0.7 


-0.3 

-0.7 


-0.3 



-0.3 

-0.7 

Collector-to-Emitter 

Breakdown Voltage: 

With base connected 
to emitter 

With base open 

BVCES 




■ V 

-0.3 

— 

/ 

-50 



-70 



-40 



-45 



bv ceo 




- 0.3 


-45 

-50 


-55 



-25 

-40 


-30 

-45 


Punch-Through Voltage 

V PT 






-60 



-80 



-40 



-50 



Beta-Cutoff Frequency^ 

fae 


-6 


-5 



10 



10 



10 



10 


Thermal-Resistance: 

Junction-to-case 

Rt 







0.35 

0.5 


0.35 

0.5 


0.35 

0.5 


0.35 

0.5 

Thermal Capacity: 

For pulses of 1 to 10 
mi 11iseconds 








0.075 



0.075 



0.075 



0.075 



★ At case temperature of 71 ° C and value of 
V CB shown for |q B q = -1+ ma. 

A Tested by sweep method to prevent excessive 
heating of collector junction. 

D ^CB = ^ vo1ts and Iq = I amp. 


A Measured at any point on seating surface. 

f Measured in a common-emitter circuit, base 
input. 

t VBE at VCB = -2 volts, | C = 1.2 amp; 0.35 
(typical), 0.5 (maximum). 
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Fig.i - Rating Chart for Types 2R1J3, 
2Ni’i4, 2N2 TT> 2M2T8, 2N441, 2N442, 
2N443, 2Niogq, 2N1100, 2F1358, 

and 2N1412. 
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2NI73, 2NI74, 2N277, 2N278, 2imi, 2N442, 
2N443, 2NI099, 2NII00, 2NI358, 2NI4I2 


LIMITS 


Type 

2N44I 

Type 

2N442 

Type 

2N443 

Type 

2NI099 

Type 

2N1100 

Type 

2NI358 

Type 

2NI4I2 

Units 

Min. 

Typi¬ 

cal 

Max. 

Min. 

Typi¬ 

cal 

Max. 

Min. 

Typi¬ 

cal 

Max. 

Min. 

Typi¬ 

cal 

Max. 

Min. 

Typi¬ 

cal 

Max. 

Min. 

Typi¬ 

cal 

Max. 

Min. 

Typi¬ 

cal 

Max. 


-100 



-100 



-100 



-100 



-100 



-100 

-200 


-100 
























ma 


-2 

-4 



















ma 





-2 

-4 
















ma 








-2 

-4 













ma 











-2 

-4 





-2 

-4 




ma 














-2 

-4 





-2 

-4 

ma 



-15 



-15 



-15 



-15 



-15 



-15 



-15 

ma 


-1 

-4 



















ma 





-1 

-4 











-4" 

-6" 




ma 








-1 

-4 


-1 

-4 










ma 

















-1 

-4 


-1 

-4 

ma 














-1 

-4 







ma 

20 


40 

20 


40 

20 


40 

35 


70 

25 


50 

25 

35 


25 


50 



20 



20 



20 



25 



20 


40* 

55* 

80* 


20 



-0.65 



-0.65 



-0.65 

-0.9 


-0.65 

-0.9 


-0.65 

-0.9 

t 

-0.65 

-0.9 


-0.65 

-0.8 

volt 



-1 



















volt 






-1 
















volt 









-1 













volt 











-0.15 

-1 





-0.15 

-1 




volt 















-1 






-1 

volt 


-0.3 



-0.3 



-0.3 

-1 


-0.3 

-0.7 


-0.3 

-0.7 


-0.3 

-0.7 


-0.3 

-0.7 

volt 

-40 



-45 



-50 



-70 



-80 



-70 



-80 



volts 

-25 

-40 


-30 

-45 


-45 

-55 


-55 

-60 


-65 



-40 



-65 



volts 

-40 



-50 



-60 



-80 



-100 



-80 



-100 



volts 


10 



10 



10 



10 



10 


100° 




10 


Kc 


0.35 

0.5 


0.35 

0.5 


0.35 

0.5 


0.35 

0.5 


0.35 

0.5 


0.35 

0.5 


0.35 

0.5 

°C / 
watt 


0.075 



0.075 



0.075 



0.075 



0.075 



0.075 



0.075 


watt- 

sec/ 

°C 


Vqb - Col lector-to-base voltage. " At case temperature of 71 ° C. Iq - Collector current. 

Vqe = Col 1 ector-to-emitter voltage. # At Iq = 1.2 amp. 1 ^ = Emitter current. 


COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR-TO-EMITTER VOLTS=~2 




















































BASE AMPERES 

D O 0 

O cr 





























































































































































































































































































































































































































































































































































C 

















































































' rt 

















































































/ 

& 


- 







































* 

)j 






































0 



































1 





■i 







































✓ 









































































:V; 

















































































a! 


































































































































































































































-0.2 -0.4 -0.6 -0.8 -I 

BASE-TO-EMITTER VOLTS 

92 CS-10703 



92CS-I0709 


-5- 


Fig.2 -Typical Characteristics for Types 
2^173, 2N277, 2N278, and 2Nicgg. 


Fig.3-Typical Characteristics for Types 
2N173, 2A/277, 2N278, and 2fhogg. 

















































































































































































































































































































































































































































2NI73, 2NI74, 2N277, 2N278, 2N44I, 2N442, 
2N443, 2NI099, 2NII00, 2NI358, 2NI4I2 



COLLECTOR AMPERES 






































































































































































































































2NI73, 2NI74, 2N277, 2N278, 2imi , 2N442, 
2NM-M-3, 2NI099, 2NII00, 2NI358, 2NI4I2 


-15 

COMMON-EMITTER CIF 
CASE TEMPERATURE=2 

-\20Q_1_I 

1CUIT, BASE II 
!5° C 

'JPUT, 


r^\ 000 






-8 

00 




Ld 

cc 


-bOO 




IxJ 

CL 


-502> 




<H0 


-422. 



CC 

O 

\- 



■300 



O 

UJ 

l 



-229- 



q * 






O => 

BASE MILLIAI 

MPERES^ 
















0 -10 -20 -30 -40 -50 

COLLECTOR-TO-EMITTER VOLTS 


92CS-I0739 

Fig.16 - Typical Characteristics for 
Type 2N442. 
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Fig.18 - Typical Characteristics for 
Type 2N443. 
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Fig.ig - Typical Characteristics for 
Type 2Niogg. 
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Fig.17 -Typical Characteristics for 
Types 2N1100 and 2N1412. 


DIMENSIONAL OUTLINE 
JEDEC No.TO-36 
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Suggested Mounting Arrangement 














































































































































